Abstract. Detailed 4.8 and 8.64 GHz radio images of the entire Large and Small Magellanic Clouds with half-power beamwidths of 35 at 4.8 GHz and 22 at 8.64 GHz have been obtained using the Australia Telescope Compact Array. Full polarimetric observations were made. Several thousand mosaic positions were used to cover an area of 6
Introduction
Radio continuum observations of the Magellanic Clouds can be used to measure both thermal emission from H ii regions, polarized synchrotron emission from supernova remnants (SNRs), and the distributed interstellar medium. The common distance of all the sources offers an important evaluation of their statistical properties. The thermal emission has a nearly flat radio spectrum whereas the synchrotron emission, from relativistic electrons accelerated in shocks and the magnetic fields of SNRs, has a power-law spectrum with brighter emission at lower frequencies to help distinguish the different objects.
Three important sources of stellar energy in the ISM are UV radiation, fast stellar winds, and supernovae. Thus the radio observations supply a vital component in studies of these energy sources by tracing the contributions from both the photoionized and shock-ionized material and (through polarimetry) showing the orientation of magnetic field lines, even deep within highly obscured regions like molecular clouds. In combination with optical line emission (Smith et al. 2005) , X-ray images (Snowden 1999) , and infrared images (Meixner 2008 ) from the new generation surveys at those wavelengths, highresolution radio continuum imaging will help to construct a complete physical picture of stellar feedback in the Magellanic Clouds.
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The survey can also probe background objects in both total intensity and polarimetry, to determine their properties and any significant effects caused by passage of their radiation through the Magellanic Clouds.
Equipment and Observations
The observations were made with the Australia Telescope Compact Array (ATCA) using two configurations of the five movable 22-m dishes to give 19 independent baselines with spacings from 30 out to 367 meters. Short spacings were recovered by adding data from the Parkes 64-m dish (Haynes et al. 1991) . The normalization of the data sets from the two telescopes was done by using the flux density calibrations of the primary source PKS 1934-638 at each wavelength. The slight differences in frequency and a re-evaluation of the scale between the observations with the two instruments were less than 10% and were accounted for. Combination of all the data gave half-power beamwidths of 35 at 4.8 GHz and 22 at 8.64 GHz. Data were also available from a sixth antenna about 4.5 km from the other five to further evaluate the sizes of unresolved sources using an incomplete 2 − 3 interference pattern.
The final images are mosaics of 6336 overlapping pointings for the LMC and 3564 for the SMC. Each pointing was observed for 20 −24 seconds at each of eight approximately uniformly spaced hour angles for each of the two telescope configurations resulting in an integration time of > 320 sec per point and reasonable coverage of orientations and telescope spacings for the aperture synthesis. As part of the image restoration process, they have been CLEANed (Högbom 1973) down to a cutoff level of 2 mJy beam −1 which is about 5 times the theoretical noise level. Experimentation with deeper clean levels resulted in the loss of some of the faint smooth emission from the shorter spacings of the ATCA and thus loss of structure on the extended sources.
The instrumental polarization was evaluated by observing the brightest spot in the H ii region 30 Doradus. There was some off-axis polarization as well as some toward the peak but the instrumental effects everywhere were less than 0.14% at 4.8 GHz and 1.25% at 8.64 GHz. Because almost all of the sources in the images had surface brightnesses fainter than about 100 mJy beam −1 , the polarization measurements were generally limited by the signal-to-noise ratio rather than instrumental effects. Particularly at 8.64 GHz, few sources have bright enough polarization for reliable measurement. The only polarimetric data available from Parkes are for the LMC at 4.8 GHz.
We note two features of the 8.64 GHz images. The first is that the smaller beamwidth at that frequency reduces the surface brightness per beam and thus the background noise is relatively higher. Second, atmospheric variations affect the higher frequency more so that the phase can drift more during an observation and smear a small diameter source over a larger area.
The Images

LMC
The full image of the LMC (Fig. 1 ) at 4.8 GHz is dominated by the 30-Dor complex (Bode 1801 ) and the ridge to the south of it which is very prominent in molecular line emission as first detected by Cohen et al. (1988) . Although there are a number of H ii regions and supernova remnants located along the region of the bar in the LMC, there are just as many scattered throughout the entire galaxy, particularly to the north. Thus, recent stellar birth and death does not seem to be exclusively associated with the bar.
To illustrate the full detail available in the images, we show blow-ups (Fig. 2) of the area around the N 11 (Henize 1956) complex. N 11 clearly has several compact features superimposed on a more extended fainter background. Such a phenomenon is very common to the large H ii regions in the Magellanic Clouds. This smooth distributed emission is easier to see at 4.8 GHz where the low surface brightness is integrated over the larger beamwidth. The residual grating rings are also more obvious at that frequency for the same reason. In addition to N 11, the three faint blobs in the northeast of the 4.8 GHz image are the faint H ii regions N 12, 13, and 14. The polarized source on the west side was labelled N 11L by Henize but is a well known supernova remnant and appears distinct from the thermal gas.
The integrated flux densities of all the components of N 11 (except N 11L) and the extended emission around them are 5.40 Jy at 4.8 GHz and 5.23 Jy at 8.64 GHz. The major uncertainty is in determining the outline of the source on the varying background of the LMC. Experimentation with various choices indicated an uncertainty of about 5 % or ∼ 0.3 Jy at both frequencies. The spectral index of N 11 from these measurements is −0.04, indicating its thermal nature. N 11L, on the other hand, has flux densities of 51 mJy at 4.8 GHz and 42 mJy at 8.64 GHz producing a spectral index is −0.32, clearly non-thermal.
SMC
The images of the SMC (Fig. 3) A number of other bright sources lie just east of there, including the very bright spot at 01 h 04 m 02 s and −72
• 01 55 which is the well known and brightest SNR in the SMC, E 0102.2−7219 (Seward & Mitchell 1981) .
There is an indication of the bar off to the southwest ending near the bright feature N 19, a very confused area of H ii regions and SNRs that still needs sorting out (Dickel et al. 2001) That area is near the major H i concentration in the galaxy (Stanimirović et al. 2004) .
As with the LMC, most of the known SNRs and H ii regions can be readily found in the expanded images. From the abrupt changes in the smoothness of the background, the reader can also see that the extent of the images from Parkes do not cover the full area of the ATCA ones. In particular, the 8.64-GHz image from Parkes is significantly smaller but still does cover most of the SMC sources. A few point sources appear around the edges where the data from Parkes are not available.
Data Availability
The calibrated UV data and the images, both total-intensity and polarimetric, are available in FITS format from the NCSA Astronomical Image Digital Library. The results can be downloaded from http://adil.ncsa.uiuc.edu/document/08.JD.01. The images include those from ATCA alone and merged ones from ATCA plus Parkes. We also provide filtered images so the 4.8-and 8.64-GHz images have the same uv range, though not identical coverage, of spacings in wavelengths to allow more careful spectral comparisons. The edited and calibrated uv data are also available in MIRIAD form from ADIL.
